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1 5*i> Muitikiycr Printed CircMbt 2card 



• 5 7i A printed circuit fcoard 1, with 3 
piura'.iiy of through connection boras 
1 5 arr.ar.god in ro'.vri and columns and 
with a conducdvo ped 4 -st osch and 
of azch i".o!ij. A fjro'jp of scroll.:! 
conductive) uGc!<3 3 \~> provided cn or.o 
■face or tlrj !:o -*rd S'iO^--.), iho trucks 
3 e^r.ding bi^vvson vho columns of 
pid^ ^. rauj o second ^/o-!p c/ 
con-iuc-rivo tr^c!;3 13 li provided on 
c;;;^r '^co of V.\) :';orv:! :n;bs-rr;t;i. 



tho tracks 1 2 being perpendicular to 
tha tracks 3. Tha tracks 3 and 12 are 
connected to sehctsd cnen of tha 
pads 4. In addition, ccr.ductivo ptenss 
5, D sro providsd in ihs body cf ttia. 
suostrcso. ths53 pianos being 
connected vviih -oico-cd ones of tho 
plat-ad ;hro«i*'jh connections 15. 
Csriain cf tho connection:-, 1 6 an 
t;s5-J for too purposes cf mounting ihs 
connsctor pin..; or components. !n 
■i;o j;nc.'; ccrnoc^cnn to «ivo pc-!o 4 
on cithc-r cugrnsntod or rair^vod ~o 
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SPECIFICATION 

Imprcvomonts in or Holotmg to Muiti.'ayor 
Panted Circuit 3cnrds 

Sock-ground c? xho Invo.nion 
6 The present invention elates to multilayer 
printed circuit boards. Such multilayer printed 
circuii boards may include conductive tracks in 
one or mors planes and conductive plants spaced 
from the tracks to provide coin men zznh and 

1 0 cower connections. Usually such printed circuit 
boards are designed to provide specific circuit 
iifrnnQoment.-j end variation of these specific 
arran^em-anls is not possible. 

l-'ov/ever it is often r-^quirs-J Jo cons-ruot 

1 o pro' Jiype circuit and ii is desirably -hat such 
circuits be constructed on printed circuit boards. 
U is cosdy and time consuming to fabricate ii 
muitiloyor coord for each prototype circuit "no 
nonce it is desirable to provide a general purpceo 

20 bo^fd having conductive tracks which can bo 

intercennscted ond . vv:U:f ; >o ;'or;n ihe r^qulrod 
in ;ercc;moc 'iions bs ; ;v;;;en ccmpcivjri?s moun-ed 
on the oonr; !. 

ouruo^riosoMho invnn ::oo ^ 

According *o one .srpsci or -he pr. 
invention there is provided a m i-hod of 
faciiite-ing thg formation of protolyp e circuiis 
utili'-inr; o ;:r:njed circuit boerd comprising :he 
steps of forming e ph.-rnOjty of thrcu ;h 
connections in sr. iwl-^ng subs'rr.jo boiv;;:-;ii 
first -nd second par.-ilo! ehn?n or -ho 3ub^r v;e; 
providing o i group ov perni!::! ccrx'uouvu 
tracks in said vTrst pi^no, ecch ^ueh ;rsck b:;ir<g 
iocatc-d edjecent *o ') column or columns or the 

Go through connaccioivs; ;onnec<ing :is^ :d on-so of 
the through connections in ceid nojGc^nt column 
or columns: providing a second group of pcreiisl 
conductive tracks in tho second pk-r.e oach -uah 
track being located ;.:djecsnt to a row or rows or 

40 tho through connection, and using perpon iicuiar 
to the first tracks; end connecting selected ones 
oy the through connections in said sdjacsnt row cr 
rows; mounting circuit components zl required 
locations of ths substrsce, wilh me mounting pins 

;3 of the components engeging whh selected ones of 
th-3 piece through connections; selectively forming 
discontinuities as required for x\- < prototype 
circuit in the connection between = ho conductive 
tracks and the thrcugih connection end providing 

jO Wih-2ro roquii^d /or iho prototype circuit. ' 
eddiiional ccnnccticng b^twesn thiough 
connections and conducdva tr^c!;s of siihor or 
Lot:) groups th<=reo/. 

According to 3 second cspsct of :h;o irryrj-i-icn 

i3 o voiisgo printed circuii boord inciuding 3 
plurality of through collections "bonding 
xhrouQh cn insulating substrcio b jtivosn ;i/st and 
second epecod p3r;:l!s! p!an-i-3 of ?fr: board, tho 
through cennsctions b.-ing ormngod in j poUsrn 

;0 o; rov>s and column.-; :i p-lunliiy -f firs" 

cond'jeiivo tracks in si: id first p!sno ooch irnck 
seconding b:)t\vrjsn cdjocsnt columns of thrown 
connjctfona snd'connsc<sd to so!-;c;sd onss cf 



the tJirough connections in one or both columns 

03 adjacent thsreto: a plurality of second tracks in • 
said second plane 2nd extending bstvrcan adjacsnt 

rows of tho through connections and transvarsaly 
of the firr.t tracks and connsctad to selacted 
onas of ihe through connections in ono or both 

70 rows odjacsnt thereto; xho arrangemant boing 
cuch tiiat none of tho through-connections aro 
connected to mora than ono track; whereby 
dasirad conductor configurations may bs provtdad 
on tho bc;3rd by intor-connocting sal^ctad tracks 

75 *v conductive links, botv/ean through ccnnacticns 
which ^ro cennsctsd to those scloctod tracks ond 
whera nscassan/. introducing disccntinuitiss In 
said tracks. 

Pr^farcbiy ^ho printed circuit beard hiciud^s 

30 o»9 ^ r 'T.ors plznzr coo:ductivo laysrs o;ctendini j 
P^rallal to lirst ar.d second pianos, soloed 
ones of sslu uuotigh-connoclions being 
connected to ssid condncEivo layers, 
r.rreng^iment being a:ch that any through- 

30 ccnr.so'tion ccmoctsd "0 or.v) of tho conductive 
byors is Liolatod from ;ho oth-?r icycr cr hyers 
end is no? conn an? 3d >o ^ny of -ho conrJuctivo 
tracks. 

Thro^fih-uonnsCiiorv 1 ; ;vioy bo provided wh!;';h 
00 ::2ro not ccnnc-ctod oilher tho conducHvo trsr.U.j 
cr tho c^.nduciivo l^ycr 3, nnd which h:v/o 0 i^oia 
•s;;tsruiing ^isroihrcu;.]h -o roccivo ccn:nc:!on 
pins of 0 ccmponciU to ba ivicurrind on u= 3 ^i-'n-tod 
circuit boird. 

015 The invonilon ;;l;:o -ji,visGyo,-i n print od o:rcu;> 
ns'smbiy inciuoiiV) n p/in^d oircni bo:rJ s.s 
horeii:ba : 'crs dc-aciibod :r.d compo.v^n^o ;;-.o'j f ;-:;d" 
"her^cn \vivh ihsir connnoiion pfi:i pre; :ciiog 
;hroi:^h : .ho oponj-ros, .:ol1 coiidu^-ivo wire iink-j 
! CO wropend /ireund iho pro; :c?ing potions snd 
sc!dwr^d ronpoctivoiy to rsquirsd -brouoh- 
connections 

S;co; DvDO^i iplion ^/ ^ho ^r.-vv!^ : g3 

A mniii iaysr priruod circuit board smbodyirg 
1 05 tbe present invention v/iil now be described, by 

way of example, wiih t ^forenco lo ibo 

ccccmpnnying drav/ing, In which, 

figure 1 is ;i p!::n viov/ of a circuit board 

shov/ing conductive 'frocks on opposite fsceo of 
'] iO the bosrd, ?!;o trscks on \ho un.dsraida being 

si^ewn in broksn Hnan, 

Tinuro 2 shov/3 a action thrcugii th-3 bcord at 

2—2. 

Figure 3 si^ovvs nn isometric iiko view of ih-3 
"; 1 j M^uitiioyer circuit board, end 

iugure 4 ^hnws sn exploded view of the 
muitlijy:;r circuit bojfd. 

^vsoripvion o?P:ofo/7-;d : :nibcc2i^oni 

Hof::rring nov; to iho drewings, printed circuit 
\ 20 board 'i compfi^es e Isyor of cond».iCtiya trscks 3 
end conductive pnj is •■!-. Tito cenductiva p^ds 4 urn 
rjnonged in .-cy/s end cvkhvins -snd ore 
substantiaiiy e.iuolly -jpsced one irom :nother. 
The tracks 3 are portioned jjatv/eon the columns 
j 2-5 of pods 4 nnd cro conn ^ct:d -o ^oiecied ones of 
P"ds 4, eec!i p :d 4 being ooniv-jCiCd -o oi^o 
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track only. A conductive plana 5 which is fcrmsd 
in two pans. 5 and 7 is separated from tho layor .2 
by an insuiaiincj layer 3. The part3 3 and 7 c/ the 
conductive piano 5 ar9 comb-like in shape end ana 
5 arranged so that their respective projecting 

portions intermesh but do not contact each ether. 
Thus, the conductive piano 5 consists of two parts 
electrically isolated from one another to which 
different electrical potentials can bo applied. A 
1 Q common earth plana 9 is separated from tha 

conductive piano 5 by a further insulating layer 10 
which can conveniently beformad by side-by -aide 
separata sheets I OA, 103. A furthar layyr 
consisting of conductive tracks 12 and conducive 

1 ;3 . pads « 3 is separated from die crmmon earth 

plana 3 by a third insulating hyar 14, Tfco 
conductive pads 1 3 are arranged in rows and 
columns and ccrnspond in position with the 
conductive pad;? v. Tha cenducdvo tracks 12, 

2 0 a w a v e r. a ra p os i i : o p. -3 d b a i w as n s h a rows of 

holes and not bsiwosn the columns. La. -;ha 
conductive -.rocks 13 o:uand at rigtrt snijias So dto 
conductive tracks 0. The conducive tracks 1.-2 are 
connected to ::aboiad cnas of -.ho conductive 

25 pod:* I d. each pad again being connected to one 
:ra-:,k only. .\iao tha pads of a cerrsapcindiag pair 
or pads ■!•. "i-'j are connect :d t-JOi^tr:^ ;3 or 12 
or':y. ThroLi-jh-connoCiions era provld id by fne:-:.rss 
or p!atod-;h;out>i hoiou 1 :3 extending thrown tho 

£0 hoard and oiacidcoiiy connecting oorroapondjng 
p:*:Vs cf c^adac-iva pads 4 and 13 on appoaito 
sld^s of ike circuit straaUir?. 

;ho co*r:<;odvo pianao -a a-;t.i '3 have kolas UJ 
otchsd thor ,in at eoddooe corfaapond;^] to ^ho 

do pads 4 and 1 3 c::aap-i ai acaddors wharo i; la 
desired to bring connccticna from tkaao pianos *to 
tha surface or :ko beard. These arched hoios "ko 
hava a diarnator auvi'iciantiy orsntar ?h;;n iho 
di;:r.vata»' of t.'io platnd-iiirai.igh ho!-)3 1 -3 in nrdor 

.00 to ai^stjra th:a? in drilling and pifitiiKj %\\o ha!-as 13, 
t:va plating I:; olaotrioaiiy i-^oisiad fror.i liva 
conductiva aiar; :s. A? thoaa posiiiona wharo 
connection ara mado to tha conductive pIan-33, 
drilling th9 hoiu I a piarcaa iha conutjciivo siana 

4o at 17 or 13 so that in plating tha wsih oJ ^ha hola 
olacuical connection is mada to ?no plana so as to 
connact it to tha pads 4 and 1 3 at that pcaidon aa 
shov;n in i"i^u.*a 2. 

it will as oporacialad -hat a voria>y of dh'faroni 

GO connacticri.a aro providad at \ho pad pcai^icno on 
tha bc5f"d. At potions 10 -ha -hrough hob 10 
n-araly inrarc a;nacta a pair g / pada 4, 1 3 ivhiah 
uro not cennactad to any trsckiivj. At pc-aiiiono 20 
tho pair of pads an inioroennactad fay a ihrcugh 

: io \k\q and r;na or Uvj pads :a coT:nac*ad ao a 

cenductiva !rac!< on ana our/nc;* of tlva beard. At 
positions 2 i and 22 iho pair o/ pads aro 
connactad on-a of "ha wOiVd'ictivo p'a^aa o, and 
0 raspoctivaiy. 

(50 Tha priniacl circuit board 1 : \ ivtanufac-yrsd in 
nonvanticn al iTsanr.or cy iiainy : .wo dou\:!a aided 
printed circuit hoard blanha aach ccnairiing o/cn 
inaulatinQ scbatrasa cam/inn a aapp:-r cr other 
irsat.01 !nyar on airhar aida. Ona a? iha pr:a = ad 
ai/nuii bcr;rd blank:-, is u.;ad io /arao tha iaaiiJatio;] 



layor 3 and tha conductive plana 5. tracks 3 and 
pads 4. Tha other printad circuit board blank is 
usad to vcr ; n tha insulating layer 13. tha earth 
plana 9 and tha furthar layer comprising tha 

70 cor.ductive tricks 1 2 and pads 1 3. Tho metal 
layars on tha printed circuit board blanks aro 
etched in conventional manner. Aftar tho holes 16 
in tha oenduotivo plane 5 and tha common earth 
plana 9 havo boen atchad, tha two etched boards 

75 aro bondsd together in spaced relationship using, 
for a.tomplo, a so-called pra-prag layer con sistir.g 
of a glass 'ihro/opo:cy rosin compound which 
forms -he remaining insulating layar 10 or a pair 
of super imposed insulating shests as shown in 

?sO Htjura 3. Tha ptoied-ihrau.jh iicias 1 o ara formed 
ay driiiing -he board ihrough tha corraf ponding 
pairs o? aoi-duc;ivo pads 4 and 13 and plating - ha 
wails of tho hoiss. f 

The daacdhad hoard forms i [rona^i-ptjrpaa^: 

33 miiltilnyar clrcut hoard vnv.ch can bao^aity " 
adopted ^o; mso in a nuaihar of difvaront 
appiicadona. Tiva paUam or ;at3rcani:0c:ia;:3, 
which ia /apaaih'J ■ ^u-ariy -]:ro':^hoMt -ha beard 
is ona which haa haan ahown -o provide vha 

ZO naaasaary v!o;dbi::iy /or aacii a gravers;- i 
arrapiycmar.t. 

in 'jaa, aay of -ha aoaduadva pads 4 -iad 1-3 on 
ahi;ar outer -.suifaco ov :h ) !:oard rn y/ a J 
cannoo- ad ay hand w'rad iiiiiia aoidar :d into *;ho 

Co pia-tad-ilvrcticii : - -^^^-^ : ^ -* :| ^ I 
iha- diacaiTaaviiaaa oan ; a -aiiy aa inircduoaU in-.o 
any ov ;ha aend; ;o>iva ;raaha 3 aad 1 :;a iply ay 
r raavh ag : ahc;" i :op;h ov -h ) - rack. Vhaa, ay 
.vaiaotivoly poaiaaniivj iha aanducavo ;;a:-;a :o 

100 conhjoaoo wKh ;h a c-;!oo=!v j a^rad-aaao or 
di-acontliUiidao. a ra^vjir -=d i>a::am a. : p;iKi ! .;a:cra 
aatandi: in ovar iho ov:r/aaaa or :ha hoar ; :.cv) 
thi-c^fjh dv) hoard via 'iho piatad-^hraa^ii ludaa ia 
provided, i^oao piatad-^hro^^h hoioa at position 3 

1 Oo : i j ,-iot oonnac^ad to aonauvuvo trx\<a ^ cr 1 2 ara 
'idiiasci for :ha ioo^ndan nl ccmpcnai via auch aa 
dud-in-iina im-agraisd circuits, for o;:an:pi wi'iah 
hava a number or iotarai oennactiona. !o th«a ^ 
described arnbedimani iha pitch of t!va p!:tad- 

1 10 thrcuch holes ia arrnngad :o corrospc-ivJ v/iih :ho 
r)\tch of d:o oxternal connections of auah a 
component. ?ir : a of \\v) co^pananta ar ; ir.r::?r?<3d 
into 'wis holes a- . ;h that iha frao :nd > of :ha pins 
projact from tha auricoa or* lha board. 

] 1 d Oonr- .ciicna to Uva p!iW aro inado by wlraa 

v/rappsd arat:nd ti;a fraa ai vis of ;h ) pioa wi;h th 
o.her ends of ;ha wiras baii irrio 
Qpprcpr::^a thrcuch holas wiiiah aro conrao^ad - a 
the conductive v/acka. A . ov; of ho!aa at poa!tici:a 

120 10 may bo crcvlcad adjac :nt an ;d : :a of lha 
hoard (not iiiustn-ed) vo acaomrnodaia pin 
ccivnociions of a connacior icr maldoo ax-.anif.:! 
conr.ecti-rn} to die board. In addidon, a/ oou;aa^ 
camper .nta can be scidsrod diracdy iii-o any of 

l:?.o ;ho p!at ad-ihroagh hai";j. loa^oad or raahin^j wire 
wrappac! aani;aa^:ans to the pin 3 aamponon^ 
each through holo in-?and-sd vcr recaption of a pin 
o?a component raay he cor.nactad =o a -r^ci; 3 ar 
1 'I or by o aharl tr 'ck ?o an uijaaani d-roia-olvj'.rda 

1 wO wh:raby ^onr. :a;ia;;s -to -ha comp;:n :a( iv:ay ba 
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made by links soldered to tnesa adjacent through- 
holes. 

While the illustrated embodiment shows single 
conductive tracks between adjacent rows or 
5 columns of pads if desired a greater number of 
tracks may be provided between the pads. 
Sufficient connections to the internal conductive 
planes are provided to ensure that thg required 
earth and power connections are available for 
] o esch dual-in-line integrated circuit or other 

component intended :o be mounted on ihs board. 

It will be appreciated that the pattern or 
through connections and tracks as described 
above may be provided over the whole area of a 
1 ;"5 printed circuit beard cr, if desired, may bo provided 
at a number of smaller areas on the board, rcr 
o:nrr.p!e. in cases whore some required circuit 
connections are standardised for a number cf 
circuits, as may be ;he case with power and earth 
20 connections, such connections may be provided 
in the manufacture of the board, as in 
conventional board;-, white the smaller r.ress of 
tracks and through holes in accordance wich the 
invention enable vr.rir.ble pans of the circuit to bo 
2\> completed by hand wired links between the 

Jhrou'jh hoUi.-;. Clearly, the soi-neeoons provldod 
in the manufacture cf :ho beard and those 
intended for hood wiring need not bo in ;:poroto 
3f o:j3 of the board b^it moy be Interlaced with on 
:J0 another. 

if desired additional conductive trooks rnoy 
o.-tend aionr;sido tha tracks 3 nnd 12 which are 
not in?ended for Interconnection purpooso ond 
hence do not neve o- piuroiiiy cf through- 
Go connections connected to them. Such tracks mt ; y 
b j utilised as screens beiwocn sdjocsnt tr^cf;3 3 
nod I 2 end may bo connected to a common bus 
-be: or may be connected to u fhrcuijh-ncnnoctlon 
which is connected to the internal oonh plana or 
.■JO Jo a ihrouoh-ccnnociioM which con then be hand 
v;irod to the earth cr power plane. 

instead cf using a power plane 5 which is 
divided into electrically isolated parts 3 end 7 to 
enable more than one power supply to bo 
45 provided, separate cower planes may bo provided 
for each supply and if required additional earth 
planes may be provided. For G:?smpls o 
symmetrise! arrangement may co:*3isi of one or 
more pewor planss ssndwiched between two 
£0 o -r;h planes with tho plane containing the 
interconnection {rocks extending outside the 
earth planes. 

The construction of circuit board described 
above provides interconnections haying 
oo transmission line ohoroctoristlcs end hence con bo 
oiod for fast logic eircoits eoch as oCL os wo!) on 
T7L !n order to preserve the transmission line 
ckaractsriotl-.s or those tracks which are adjacent 
a conductive plana divided into soporato ports, 
CO such as plora 5, which consists of intsrlocod 
projecting portion:;, the tracks are arraivjsd :o 
that thoy do not extend across tin divisions 
o rtwoon the parts. That is to Gay, in (ho 
embodiment described, -ho conductive ;rocks 3 
■■;.*) Attend paralloi'to the projections o, 7. 



Claims 

t . A method cf facilitating tho formation of 
prototype circuits utilising a printed circuit board 
comprising the steps of forming a plurality cf 

70 through connections in an insulating substrate 
between first and second parallel pianos of the 
substrate; providing a first group of parallel 
conductive tracks in said first plane, each such 
track being located adjacent to a column cr 

7:5 columns of the through connections; connecting 
selected ones of the through connections in said 
adjacent column or columns; providing a second 
group of parallel conductive tracks in the second 
plane each such track being located adjacent to a 

3 0 i "°'* v 0 r rG v; $ of me through c o n n actio n . a fid b e t rs g 
perpendicular to tho first crooks; and connecting 
selected ones or the through connexions in said 
adjacent rev/ or rows; mounting circuit 
components at squired locations of the * 
. substrate, wiih the mc:ncing pins of the 
components engaging with selected onos cf tho 
plato through corrections; oolooiwoiy forming 
discontinuities os rsr-olrrd -or ike prototype 
circuit in she connection between -he conductive 

■ 10 tracks and the tkro-ojh connections; and providing 
where rocuirod for th.3 propoV/po oiroclb 
oddiilonnl connections botw ;an through 
connections and con :k :otlv > -rooks o; -;;Lh:r or 
both groups thoroor. 

;0o 2. A voitsyo : :rlno;d okoolt board Inoiv-ding o 
plurality of thro'i;jh connooo -no o;:;onoln^ 
•hrouoii o;> !noi.:!otlnn su.bo^cM bc^.-vson ;ir~^ :;;d 
oO'CO-nd spaced p-sroibi ;';. ; onsoov ii: : board, :h" 
t!'iroui-;h connoo'iono br.; : v-j ..:rroit{;0-:i In, n piUo:rn 
ICO of rows and c ok:n % :V*; i s'uroliv' ovv!;:- 

conductive tracks In rod rlrot piono ;sch 'foc 1 - 
o:;tending botwoon o *lioo*:i;; ook.:mns of thro;;:;!'? 
connections :ond connected ?o coioc^d on ;o ;/ 
the through connooo'ons in one or both column 3 
1 03 adjacent thereto; a piurniiiy ov second trocl^s In 
said second plane ond oxiandiny b-uv;oon 
adjacent rows of the ;hrou{;h ..onnsctions ond 
tronsvorsely of the first tracks and connected to 
selected ones c? the oennsctiens in on a 

1 1 0 or both rows adjacsnt thereto; tho arrangement 
being such that i^cno or tiirouglvoonnectioiiO 
ore connected >o more thon one track; whoroby 
desired i;onductor ccnflfjurntiono may bo ^^yjl-'-z^ 
on the board by Intor-oonnsoting ooi:ctod tracks 
1 1 o by ccnductive links, between thrcuo*) connootlons 
which ore connected to tliose soioct;;d tracks ond 
where nacesssiy, Inirodooinn diacor.'.iniiiii ^s In 
said tracks. 

3. A multilayer printed circuit board oo o! ;irnod 
1 20 h C'aim 2, wh.;ro!n prodoterrninod rows, or 

columns of the liircooh connections are iniiioiiy 
not connected with any cf said tracks, ond ore 
znznQOil to receive the to-js, wires, pins or (ho 
like of circuit oiomanirs that m~y be required ;o bo 
1 25 mounted to the board. 

4. A rnohilayor primed circuit boord as c:o;.n.:d 
in Claim 2 or 3 end including one or mars pioi-~r 
conductive loyors o;;;oodinrj oorolloi \o cold 
ohneo, and whoroin salootsd ones of on if! tkr-'ooh 

i 30 cciinocvions are cenn-: c:::i! :o said oonJuck'vo 
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layers, mo arrangements being such Chat any 
through connection connected to one of tha 
conductive layers is isolated from the other layer 
or layers and is not connected to any of the 
conductive tracks. 



5. A multilayer printed circuit board 
construction and adapted for use substantially as 
hereinbefore described with reference to tha 
accompanying drawings. 



P'iniefl Icr Mar Maj73tv"3 Stationary Ctfco by tha Courier i'row. Icsmin^cn Sp.\ 1032. Published ^/ t!^ Patent Office. 
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